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both female. In the literature the male to female ratio is 
about 2:l (2). 
The diagnosis can be delayed by up to several years. 
Retrospectively, our second patient had complaints for 
over a year. The most common symptoms are intermittent 
complaints of breathlessness, which can be taken for 
asthma (7). The diagnostic procedure was incomplete due 
to the already severe dyspnoea of these patients at the 
time of referral. It was decided with a team of pulmon- 
ologists, surgeons and radiation-oncologists that no in- 
vasive options to free the airway were available without a 
high risk. It was thought that the existence of a malig- 
nancy was most likely and radiotherapy was started. 
When the diagnosis became clear, for both patients, the 
treatment was stopped. 
In the literature, surgery by segmental resection (7), or 
laser photo resection has been recommended for pleo- 
morphic adenoma of the trachea (2,s). Cryotherapy has 
also been described (9). 
The first patient was nearly 80 years old and considered 
unfit for surgery and the tumour was excised through rigid 
bronchoscopy. When she developed recurrent disease she 
was given a full course of external radiotherapy with 50 Gy 
after tumour excision, as prescribed for pleomorphic 
adenomas of the parotid gland (1). The second patient 
remained free from recurrence 1 year after the initial 
diagnosis, but in the literature recurrences are described up 
to 9 years (lo), so she will need regular follow up. 
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Introduction 
The use of a self-setting continuous positive airway pressure 
(auto-CPAP) device for obstructive sleep apnoea patients is 
a very attractive alternative for the conventional CPAP 
devices. By adjusting the pressure on a minute-by-minute 
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auto-CPAP is as efficient in treating sleep-related breathing 
basis, it is assumed that patient compliance will increase. At 
disorders, and regarding the possible side-effects. 
present, little data are available regarding whether this 
Case Report 
A 42-year-old man, body mass index 26.1 kg rn-‘, 
was admitted for suspicion of sleep apnoea. Spirometric 
values were within normal limits (% of predicted): forced 
expiratory volume in 1 s (FEV,)=89, total lung capacity= 
87. Arterial blood gases were normal during the day 
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FIG. 1. Occurrence of repetitive central apnoeas at a continuous positive airway pressure (CPAP) of 15 rnbar. The first 
two central apnoeas are preceded by an arousal. Tracing from top to bottom of the page: EOG, EMG of chin muscles; 
EEG, tibialis anterior muscle EMG, CPAP, air flow, chest movements, abdominal movements, oxygen saturation, heart 
rate, microphone, body position. 
(PO,=87 mmHg and pCO,=37 mmHg). Full night poly- 
somnography was performed for diagnosis and CPAP 
titration with continuous measurement of EEG, EOC and 
EMG of chin and anterior tibialis muscles, air flow, respir- 
atory effort, body position, snoring and oxygen saturation 
(pulse oximetry). 
The diagnostic polysomnography revealed severe 
obstructive sleep apnea syndrome (OSA); apnoea/ 
hypopnoea index 35.1 with 168 obstructive apnoeas, 39 
mixed apnoeas, four central apnoeas and 69 hypopnoeas. 
The mean oxygen saturation was 92% with a minimal 
level of 80%. Sleep architecture was disturbed by sleep 
fragmentation, with absence of slow-wave sleep. 
CPAP titration was performed with an auto-CPAP 
device (Morphee+, Vitalair) allowing a pressure change 
between 5 and 15 mbar. The device analyses the patient’s 
breathing pattern continuously and mask pressure is 
increased after detection of hypopnoeas and apnoeas. There 
were six sleep cycles with a mean duration of 68.2min. 
During the first sleep cycle, nine central apnoeas occurred 
at a pressure of 6-7 mbar. Detection of an unstable breath- 
ing pattern during the first rapid eye movement cycle 
caused a pressure increase to levels above 11 mbar. This 
resulted in the occurrence of 60 central apnoeas, and 
periodic breathing occurred during 4.6% of sleep time 
(Fig. 1). 
A total of 29 central apnoeas were preceded by an 
arousal. There were six hypopnoeas, and mixed and 
obstructive apnoeas were abolished completely. 
Discussion 
That auto-CPAP treatment may induce iatrogenic central 
apnoeas has been suggested previously (1). An excessively 
high CPAP pressure during auto-CPAP may result in poor 
sleep quality due to arousals from sleep (2). In the present 
case, 29 of the observed central apnoeas were preceded by 
an arousal. Some of these occurred after an abrupt pressure 
increase. Xie et al. demonstrated the interaction between 
arousals and hyperventilation in the pathogenesis of 
idiopathic central sleep apnoea (3). 
A second possibility is that the relief of upper airway 
obstruction (obstructive apnoea) by CPAP unmasked the 
instability of ventilatory control during sleep with the 
occurrence of central apnoeas in a patient with a sleep- 
related breathing disorder. The persistence of periodic 
breathing after resolution of upper airway obstruction has 
been observed previously by different authors (45). How- 
ever, in the present case, respiration was stable at a pressure 
of 8 mbar, and the majority of central apnoeas only 
appeared at a mask pressure above 11 mbar. 
A third possibility is that elevated CPAP pressures 
trigger inhibitory upper airway (UA) reflexes. Deegan et al. 
demonstrated that CPAP application in normal subjects 
(during wakefulness and sleep) results in a reflex reduction 
of UA dilator muscle activity which is mediated by UA 
sensory receptors and becomes more pronounced with 
increasing CPAP pressure (6). Reduced UA dilator activity 
favours UA collapse and may accompany central apnoea. 
Complete pharyngeal occlusion during spontaneous and 
induced central apnoea was observed by Badr et al. (7). The 
hypothesis of a relationship between UA mucosal stimula- 
tion and the occurrence of central apnoea is very attractive 
(89) and could explain the present observations. Since the 
examination was not repeated after application of UA 
anaesthesia to abolish UA reflexes, the authors can only 
speculate that stimulation of UA receptors by CPAP may 
alter their activity. This may result in the occurrence rather 
than the elimination of apnoeas once CPAP rises above an 
effective level. The present patient had normal spirometric 
values, was not obese and there were no underlying medical 
conditions that may have favoured alveolar hypo- 
ventilation during sleep. As continuous measurements of 
CO, were not made, the authors cannot comment on the 
role of a fall in CO, below apnoeic threshold by high CPAP 
pressure. 
Conclusion 
In summary, this report describes an OSA patient in whom 
severe central apnoeas occurred after an inappropriate 
pressure increase during auto-CPAP. Possible explanations 
for this observation were provided. Although the authors 
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can only hypothesize, an interplay between arousals caused 
by the high pressure and hyperventilation on one hand and 
the stimulation of inhibitory upper airway reflexes on the 
other hand seem to be the most likely causes for these 
observations. This case report underlines the necessity of 
further studies to evaluate the side-effects of auto-CPAP 
and the influence of an inappropriate CPAP level on the 
progression of the disease and on therapy compliance. 
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